ABSTRACT Facebook has now become the most popular and extensively used social networking site among students of institutions of higher education. This makes it a widespread tool for communication and exchange of ideas. Notable to that is an active research in determining the utility of Facebook as a complementary tool in teaching and learning. The uses of the social networking sites especially, Facebook has been reported in a wide variety of results with respect to factors, such as students' learning performance, involvement, and acceptance, have been reported in the literature. This paper presents a comprehensive review of recent studies that employ Facebook as a tool for teaching and learning in institutions of higher education. We analyze the use of Facebook as a teaching and learning tool for various courses. Thereafter, its impacts on enhancing student learning outcomes as well as its negative impact on students' performance are evaluated. We also highlight the main limitations of the existing and previous studies. Future research directions for incorporating Facebook into the teaching and learning at institutions of higher education are suggested. This review is helpful to educators who plan to integrate Facebook into their teaching as well as to the researchers for further exploration of Facebook as a tool in teaching and learning.
I. INTRODUCTION
The term ''Social Network'' was first coined by Barnes in 1954 referring to social relationship that existed among groups, individual and social structure that emanated from such relationship. The relationship could be intimate or just a simple encounter [1] .
In 2002, Lin one of the founding member of the web, argued that in the early era of internet, social networks were just mere bulletin boards and individual websites with the use of discussion area and email messages which constituted the main form of communications.
The communication in the bulletin board and personal websites are asynchronous. As such, chat rooms and instant message services were developed to complement the bulletin board and personal websites. This development prompted many people in different part of the world to start using the network chatting and instant messaging software to meet friends online. Thus, popularize the perception of making online friends through the internet. The advent of Web 2.0 triggered blogs to become popular for many activities. The owners of blogs can conveniently express what is in their mind and share with those that visited the blogs. Subsequently, social network sites spring up in supersonic speed and attracted unprecedented interest from people all over the world [2] . Currently, there are large number of social network sites such as Facebook, Twitter, Skype, YouTube, Google+, Instagram, ResearchGate, and etc.
However, Facebook is the most popular among them [3] . Despite the existence of many social networking sites, Facebook is the most ubiquitous social network site and has a large number of users more than all other social networking sites. Facebook offer a different platform for varieties of activities and it attracted a global audience than other social network sites [4] . Hence, the need for it is choice over other social network sites. Facebook is highly prominent among students of the institutions of higher education. Facebook is believed to be the social network of choice among university students. It's obvious, that Facebook is highly popular among students, because it was originally designed for college students in 2004. This is attributed to the social media heutagogy and that will reflect students' perception of their individual research skills. Previous research studies indicate that Facebook is preferable than other social network sites for higher education learning in view of the fact the students of higher education already engage in the Facebook environment [5] . Adopting active use of social media in the classroom by students, has been primarily passive and can be best described as belonging to ''members of the internet generation'' [6] . As a result, the Facebook started changing the approach in teaching and learning in institutions of higher education [7] .
Student's needs, interest and demand motivated higher institution to create group profiles on the Facebook to keep up with the student's [8] . Collaborative learning, connection between students and instructor, level of learner's motivation and conducive classroom condition can be promoted by using the Facebook [9] , [10] . Furthermore, Facebook can create powerful communities for teaching and learning that can extend the process of learning outside the box of conventional face-to-face classroom lecture [11] . Previous researcher devoted their time and resources in conducting experiments on the use of Facebook in teaching and learning in different subjects in institutions of higher education [8] .
In this paper, an extensive review of the past and recent studies on the use of Facebook as a tool in teaching and learning for institutions of higher education has been presented. A number of studies on the use of Facebook for teaching and learning activities have been reported in the many literatures. For example, Aydin [12] review the educational potentials of Facebook in teaching and learning. The review covers Facebook users; reasons for adopting Facebook; the negative side of the Facebook; Facebook as an educational environment; impact of Facebook's on culture, language, and education. Yang et al. [11] has reviewed the use of Facebook for teaching and learning in higher education. The reviews indicated that most studies were conducted in institutions of higher education and descriptive statistics were predominantly used for data analysis. The review indicate that researches on the use of Facebook to improve student performance are in the preliminary stages and suggested further researches in the area. Hew [13] conducted a review on the use of Facebook among learners and teachers. The review showed that Facebook has very small educational value in view of the fact that the students mainly use the Facebook for social interactions. The lack of fully understanding the educational values of Facebook motivated Manca and Ranieri [14] to review the Facebook as learning environment. The review revealed that the pedagogical affordances of Facebook was not been fully utilized, and learning environment including implicit institutional, teacher and student pedagogies, and cultural issues could pose a barrier to complete adoption of Facebook as a learning environment for students.
The main issues with the reviews conducted by previous researchers was that, the reviews mainly cover's research publications for the period years before 2013. However, in recent years, the number of researches on teaching and learning on the Facebook in institutions of higher education has significantly increased [15] .
In this paper, we present a review the researches on the use of Facebook in teaching and learning in institutions of higher education from 2013 to 2015 to provide readers, who may be expert researchers in this area, with the wide knowledge of the state of the art issues in this area of research or a starting point for novice researchers. In addition, this research intended to provide researchers and academic communities a starting point for understanding the issues and challenges of the use of Facebook in teaching and learning. This will lead researcher to further enhance research in this area. These stated factors were the driving force that motivated this review.
The contributions of the review article are summarized as follows:
a. Recent advances on the utility of Facebook as a tool in teaching and learning different courses in institutions of higher education were summarized. b. The review paper provides analysis and synthesis of the past published articles from 2013 to 2015 with insight on participants, countries, courses, data type and findings. c. The review provides real pervasiveness of using Facebook for educational benefits to educators intending to integrate Facebook into mainstream teaching and learning. d. Unresolved problems and future research direction in teaching and learning on the Facebook were pointed out. e. Open research problems in this research area are highlighted for easy identification by researchers. The contributions highlighted, evidently proved that the purpose of this review paper has enormous impact to the entire research community in identifying and extracting critical issues to teaching and learning in the contemporary world. This is due to the fact that a review paper is expected to summarize the current literature and highlight unresolved problems [16] .
The remaining part of this paper is organized as follows: Section II describes proposed method i.e. step by step procedures that were used for searching relevant literature on teaching and learning on Facebook in institutions of higher education. Section III describes and categorized the findings found in the literatures which include positive and negative findings. Sections IV presents discussion i.e. overview of the research area based on the reviews conducted. Finally, future research problems and open issues were presented before concluding remarks in Section V.
II. PROPOSED METHODS
This section presents the research methodology employed in searching the relevant literatures on use of Facebook for teaching and learning. The keywords, search strategies, the databases used for the search, criteria of selection and data extraction are explained.
A. KEYWORDS FOR THE SEARCH AND ACADEMIC DATABASES
The search keywords were based on the objective of the paper and were performed in a form of queries to be answered by the suitable data from the known, credible academic databases [17] . Preliminary keywords applied for the searches were comprehensively evaluated. This was done after conducting the initial phase of our search. From the preliminary search keywords including some amendments, final search keywords were selected which resulted in narrowing the search keywords based on the review objective. The literatures were searched from different reputable academic databases. The searches were conducted based on the following keywords: ''teaching and learning on the Facebook'', ''potential benefits of Facebook in learning'', ''Teaching on the Facebook'', ''use of Facebook in learning motivation'', ''teaching and learning on the social network sites'', etc. The literatures related to the keywords in journals, edited books and conference proceedings were recognized in the online academic databases. The searches for the articles were conducted for the specific period covering 2013 to 2015 because papers prior to 2013 were already covered in previous reviews [11] , [12] , [14] .
B. APPROACHES FOR SEARCHING THE LITERATURE
The approach applied during our literature search was based on Liberati et al. [18] . During the search period, the references articles that were found, corresponds with the search keywords, which were scanned through in order to extract relevant papers cited in the selected articles. Among the online academic databases as earlier listed, education and computer education related databases were also taken into account. The other databases were more popular and prestigious online academic databases that provide international peer reviews of high quality articles [17] . We conducted the final searches of the literatures between the 1 th of May and 5 th of May 2015 and repeat the search by January 2016. The paper excluded 2016 from the study because 2016 is still active whereas 2012 to 2015 have complete literature.
C. THE ACADEMIC DATABASES SEARCHED
The criteria used for the search and the approaches described earlier were also used by Aaltonen et al. [17] in online databases to search for related studies similar to the method applied by Aaltonen et al. [17] . The search keywords used during the search were as follows: ''teaching and learning * '', ''learning on the Facebook * '', ''potential benefits of Facebook in learning * '', ''Teaching on the Facebook * '', ''use of Facebook in learning motivation * '', ''teaching and learning on the social network sites * '', and etc. similar to Aaltonen et al. [17] . The searching performed in the ScienceDirect online academic database, which is one of the highly popular academic databases comprised of literatures in computer education, education, computer science, engineering, mathematics, social sciences and humanities. The searching continued on other online academic databases listed earlier-on. Many articles were returned after screening the databases.
D. THE CRITERIA FOR LITERATURE SELECTION
This stage involved the selection procedure required for rejecting inappropriate articles. We started the screening by sorting out the relevant titles related to our objectives. These criteria were similar to the one used by Hartling et al. [19] . After screening the articles based on titles, the articles that passed the screening criteria were further scrutinized and screened based on the article abstracts and conclusions. The conclusions, abstracts and titles that scaled through the rigorous screening criteria were given to 1 reviewer who was independent of our work to collate the articles that met the stringent screening criteria based on the stated objectives. The articles that fail the criteria were rejected for inclusion in the review. Subsequently, only articles that reported an empirical study based on reported data (Facebook content analysis, survey questionnaire, interview and achievement test) on the use of Facebook for teaching and learning in institutions of higher education were selected for inclusion. The empirical study has to involve students and facilitators, instructors, lecturers, and etc. in view of the fact that we focus on teaching and learning on the Facebook. We considered only empirical study and not the opinion or other explanations because empirical studies will provide the real pervasiveness of using Facebook for educational benefits to both educators and researchers [13] .
E. EXTRACTION OF DATA
The data were extracted for the purpose of obtaining the reported previous empirical studies, whereas the redundant studies were eliminated. The data were extracted and tabulated. Similar to the study of Hartling et al. [19] , two independent reviewers reviewed the extracted data to ensure that the set criteria were really met by the selected articles. Moreover, other reviewers were given the data for review. The reviews from both the independent reviewers were later compared. The result of the comparison indicated that there were no discrepancies between the comparative data. To make sure that integrity was preserved and to avoid any possibility of bias, two independent reviewers rated the data as suitable for the study's objective. Further critical evaluation of the articles selected by the independent reviewers eliminated few articles. The articles identified from the online academic databases were 484658 as shown in Table 1 . In total 331827 articles were rejected based on the titles and identified as duplicates. Also, 152041 articles were rejected for not corresponding with our keywords in the title. The number of articles rejected for not passing abstracts and conclusions criteria were 741. In total, the number of articles that passed the full-text article's eligibility criteria were 49 (see Tables 3 and 4 ) which were qualified for inclusion in the review. The complete summary of the methods used for searching the entire articles for inclusion in the review is represented by a flowchart as shown in Fig. 1 .
III. RESULTS
The literatures have revealed that researchers attempted to experiment teaching and learning on Facebook in order to maximize learning outcomes and educational gains. The literatures are classified into different classes based on the type of educational usage experimented by the researchers. The studies on similar topics are grouped in order to make it easy for educators and researchers to comprehend the educational topics covered by the Facebook teaching and learning activities. This presents the most attractive Facebook teaching and learning activities as well as the areas with less number of studies or areas not totally explored.
The findings from the analysis of the literature show both positive (A) and negative (B) experiences. From the negative point of view (B), the teaching and learning on Facebook only show how Facebook negatively affected the performances of the students. Since the literatures on the negative findings were relatively small in number [20] , [21] , then the negative experience does not have subclasses.
A. POSITIVE FINDINGS
This section provides the details discussion of the papers that fall into different classifications based on Fig. 2 . The papers used in the discussion are papers that passed through the rigorous screening process as presented in Section II. VOLUME 5, 2017
1) COLLABORATION/INTERACTION ON THE FACEBOOK
McCarthy [22] created a Facebook page for students to post their images and be critiqued by their peers. The students were a mixed of locals and internationals in order to improve peer interaction in a global perspective and academic performance due to feedback from the peer. The experiences of the students about learning on the Facebook were elicited through a survey. The results of the data analysis indicated that the interaction among local and international students improved and resulted in a performance increase. Chang and Lee [23] investigated the trust of learning facilitator in influencing effective teaching on the Facebook. Interactive network and discussion community were built by the students on the Facebook as instructed by the teacher. Pre-test and post-test data were collected from undergraduate students based on the Facebook teaching and learning in elective writing business plan course. The data extracted from the pre-test and post-test were analyzed. Results suggested that having entrepreneur as a facilitator has significantly improved writing of a business plan than other discussion methods. A trust was identified between the learners and the facilitator.
Whittaker et al. [24] created a Facebook page as a closed group for teaching a course to investigate the success of Facebook in the formation of an online learning community. Two administrators were employed for delivering course learning materials on the Facebook as well as monitoring participants' activities on the Facebook. The academic activities that the students were expected to engage in were problem solving, disclosing emotional state, post regarding the course, concurring with answers provided by other participants, and etc. Facebook was analyzed at the end of the semester. The analysis showed that 78% of the participants actively participated by making contributions and collaborating on the group Facebook page during the course. To combat the tendency of student's anonymous spectators rather than active, collaborative participants in a crowded class of hundred students, Dougherty and Andercheck [25] used the Facebook to cultivate a sense of community among students. A Facebook group was created to complement the teaching and learning process. The teaching and learning of the course were conducted on the Facebook for the students that willingly joined the Facebook group. Analysis of the content found that the Facebook group has proven to be effective in community building and collaborative learning.
Lin et al. [26] used Facebook to teach students basic network concepts and development of student ability in troubleshooting. They assessed collaborative problem solving and cognitive processing pattern. Simulation tool (Packet Tracer) was integrated onto the Facebook. Pre-test was administered to the participants before the commencement of the study for the purpose of heterogeneous grouping. The students were only allowed to discuss with their group members to solve a problem on the Facebook. Problems about network and troubleshooting were given to the participants to collaboratively solve the problem with their respective group members. A post-test was administered after the course. The student cognitive processing behavior was explored based on the coded content of their Facebook group discussions. The groups were later divided into discussion centered (groups that spend more time on discussion) and manipulation centered (the group that spends more time using the packet tracer). It was found that the students troubleshooting ability has improved and there was a difference between the cognitive processing behavior of the discussion centered and manipulation centered groups. Çevik et al. [27] studied the potential of improving teachers' professional development in education. The study explored the reflections of prospective teachers that were mandated to design and conducted teaching and learning activities on the Facebook. The participants were prospective teachers in a teacher training program. The participants collaborate to design and implement instructions on the Facebook. The study shows that the participants gain positive experiences in the use of Facebook in designing and implementing teaching and learning activities based on the constructivists learning paradigm.
Shraim [28] was motivated by low levels of student engagement in large classes to investigate the effectiveness of Facebook in building learner centered learning. Students registered in educational technology course were divided into several sections. For each section a dedicated Facebook page was created. Activities that challenged students constructive and meaningful discussion at their own pace and style were designed and used by the students. It was found that technology availability and easy use of Facebook was valuable in facilitating constructive approach. Most of the participants indicated a positive attitude to learning on the Facebook. The participants felt that Facebook offers the opportunity for personal engagement, communication and collaborative work. Daher [29] explored the consequences and conditions that influence learners and teachers in using Facebook for teaching and learning. A Facebook page was created and students were asked to join the Facebook page and make friends with other students on the Facebook. The participants were required to participate in the social, cultural and mathematical activities taking place on the Facebook page. The students were interviewed about their experiences, the conditions and consequences of using Facebook for learning. Analysis of the interview revealed that the conditions that affected the teachers/students work on Facebook are course requirement, competence of the student literacy on the internet, use of Facebook and the Facebook subject. These conditions influence learning actions and interactions of the students on the Facebook.
Ng'ambi [30] explored the educational benefits of Facebook to generate a nuance on the account of reinforcing the power of Facebook interactions. The study examined the Anderson's model of six types of interactions. Facebook wall and postings of students were analyzed. The interaction was found to promote academic networking among peer and between students and lecturers. Paliktzoglou and Suhonen [31] investigated the use of Facebook as a learning aid in problem based learning.
Students were invited to participate in the study. The students that participated in the study were encouraged to collaborate, share resources and discuss with their peer on Facebook. Also, the learning content of the course was delivered to the students on Facebook. The data about the students' experience with Facebook in learning was collected through questionnaire that were administered at the beginning and at the end of the exercise followed by interview. The results of the data analysis revealed that Facebook can be used as a tool in the context of problem solving learning and Facebook has a positive impact on the students' performance. Milosevic et al. [15] examined the application of Facebook as virtual classroom among students in Serbia. To elicit the perception of the students, questionnaires were distributed to the students that participated in the study. Analysis of the student's response show that the implementation of Facebook as virtual classroom help students improve their communication skills with peers and professors, increase the students' awareness about academic activities especially announcement related to lectures, exams, assignment, and etc. Therefore, providing the students with help to execute task, improve education process and expand knowledge.
2) FACEBOOK IN COMPLEMENTING TRADITIONAL METHODS
Li et al. [32] integrated Facebook learning with blended and flip learning approaches to extend course content and after school learning and discussion for the purpose of improving self-learning. The teaching and learning activities were conducted on the Facebook throughout the semester. The students were informed of the course content to be treated as well as providing the students with the course materials on Facebook. This provides prior knowledge of the next topic to be treated. At the end of the semester, the overall learning outcomes of the learners were evaluated to assess the learning success. The evaluation revealed that the integration of Facebook with blended and flip approaches can improve learning outcomes. Kucuk and Sahin [33] studied students' academic success, satisfaction, and motivation in traditional face-to-face classroom lecture and blended learning method (both Facebook and traditional face-to-face classroom lecture). Course content was delivered to learners in the control (traditional face-to-face teaching method) group and experimental (blended learning method) group. Pre-test and post-test, and Facebook content analysis were used to gather data for the blended method. The result of the data analysis shows significant differences does not exist between academic success of students in the control and experimental groups. However, significant differences existed in motivation, satisfaction, and community of inquiry framework. Thus, the blended method was significantly better than the traditional face-to-face classroom lecture.
Jaffar [34] explored the use of Facebook in supplementing Anatomy education to extend learning beyond the traditional face-to-face classroom lecture. A Facebook page was created and incorporated into the human Anatomy resources for medical students. The students used Facebook for learning. The perception of the students on the suitability of using the Facebook for learning was surveyed. The analysis of the data indicated that most of the students perceived the human anatomy Facebook page as an effective tool towards contribution to learning.
The study of Bowman and Akcaoglu [35] was motivated by the limitations of large classes that contribute to the lack of student to student engagement and student to teacher interaction as well as increasing amounts of teacher led instruction. They created a Facebook group for teaching and learning in an introductory mass media lecture course to serve as complementary tool for discussion of the course content. The students enrolled in the course have an option whether to join or not to join the Facebook group. Since it was optional, some students joined the Facebook group whereas others declined. At the end of the semester, exams were administered and graded. Result indicated that the grades of the Facebook group users were significantly higher than the students that opted not to use the Facebook group. In addition, the students felt positive about the effectiveness of learning on the Facebook group.
Arouri [36] investigated the perception of Jordanian university students on the application of Facebook in teaching and learning of a course. A Facebook page was specifically created as an additional medium of learning to the classroom lecture method. The learning contents and learning materials of the course were delivered to the students through Facebook page created for the course. Questionnaires were distributed to the students at the beginning to find out the student perception on their expectation on the use of Facebook as a learning tool. At the end of the semester, questionnaires were also administered to the students to find out their perception on the experience of using Facebook to learn. Findings from the data analysis suggested that most of the students perceived Facebook as an attractive, valuable and accepted learning resource.
3) COMPARING FACEBOOK TO OTHER PLATFORMS
Wang et al. [37] compared the effectiveness of interactive Facebook and non-Facebook instructional methods. Learning contents were delivered on the Facebook to the interactive Facebook group (experimental) and face-to-face classroom lecture was used to deliver learning content to the nonFacebook group (control). Interaction and communication skills of the participants were measured based on grade and student engagement in the learning. The analysis of pretest, post-test and Facebook content analysis show that the experimental group had a significant positive effect on grades and engagement than the control group. Thus, the Facebook assists the students in achieving better grades, high level of engagement and satisfaction. To find out the feasibility of using Facebook for teaching and learning programming, Maleko et al. [38] set up a Facebook programming group and blackboard discussion forum programming group to serve as controlled group. The students enrolled for the study were VOLUME 5, 2017 connected through the Facebook group for discussion, chats, brainstorming and accessing course material content delivered by the teacher. The students in Facebook group also accessed the blackboard discussion forum as their learning management system. The posts and messages from Facebook and Blackboard discussion forum were collected and analyzed. The outcome suggested that the students show support and willingness to use Facebook for the learning of programming. The Facebook attracted more students than the blackboard discussion forum.
Kurtz [39] investigated how Facebook group and a learning management system course website affect the perceptions of students on learning and participation. A survey was conducted among graduate students on their perception on Facebook and learning management system course website as learning environments. Results indicated that most of the participants prefer a Facebook group than the management system course website in their future academic courses as it encourages learner participation, interaction, contribution and fosters social learning processes. Though, the course website was not totally given-up as it was perceived as a crucial source of course materials. Bataineh [40] explored the effects of using Facebook on students' English writing skills. The study group was formed by the teacher with students from languages department. The students were divided into two sections, first group supported by Facebook in which their learning activities were conducted through Facebook. The second group used only traditional learning method (using paper and pen to write an essay). Pre-test and post-test was conducted for the students. Analysis of the results indicated that the students supported by Facebook significantly improved their writing skills more than those in the control group.
Petrovic et al. [41] compared the effectiveness of Facebook and a popular course management system (Moodle) in teaching and learning. A Facebook page was created by the teacher specifically for teaching environmental quality system and the students were encouraged to become members. All academic activities were conducted on the Facebook for the students that willingly join the Facebook group. After the course was completed and students were graded, the students were surveyed. It was concluded that the effectiveness of the Facebook and Moodle were the same. Though, the students feel more secure with their personal data on Moodle than on Facebook.
Jong et al. [2] explored the potentials of the educational value of Facebook. Questionnaires were distributed to students through the Facebook to find out the potentials of using Facebook for educational uses. Analysis of the data collected from the respondents shows that the Facebook has educational value, especially, if there is strong tie among the students. It was also revealed that Facebook was better than bulletin board system (BBS) and e-learning platforms in terms of convenience in sharing educational resources, immediate learning of what the teacher posted on the internet and interaction among users.
4) INTEGRATION OF GAMES INTO FACEBOOK
She et al. [42] investigated the integration of online games onto Facebook in enhancing learning motivation and behavior. A course content was designed into the Facebook integrated with pets fighting and a scoreboard. Students were allowed to play the game through Facebook while learning. Pre-test and post-test questionnaire were administered to the students to collect data about their experiences. Analyses of the data show that the final result suggested that Facebook based game was able to improve the students' learning motivation. Similarly, adventure game was added onto Facebook in order to create social network game learning system. Students were engaged in step by step problem solving by exploration and adventure on the Facebook game. The students were asked to fill a questionnaire before and after the problem solving through the Facebook game. This allowed the facilitator to find out the effect of learning motivation before and after the problem solving on the Facebook game. It was revealed that using the Facebook game to solve problem increases student's learning motivation [43] .
5) LEARNING LANGUAGE ON THE FACEBOOK
Yen et al. [44] role playing activities was used on the Facebook to teach reading and writing of the English language to learners. A private group was created on Facebook for the purpose of enhancing reading and writing comprehension of the participants in English language. Pre-test and posttest was administered to the participants. Also, questionnaires were administered to the participants to assess their personal attitude during the course as well as the performance of their peers. The analysis of the collected data indicated that there was an improvement in reading and writing skills of the participants. Lantz-Andersson et al. [45] studied educational language teaching and learning practices based on ethnographic data obtained from a Facebook group in English learning class. A Facebook group comprising of students from Colombia, Finland, Sweden and Taiwan was created for collaborative language-learning activities. The analysis of the ethnographic data showed that it was possible to crossing the boundaries of countries to generate extended spaces for collaborative language-learning activities.
Ponnudurai and Jacob [46] measured students writing anxiety on the Facebook. The study ensured that the participants had similar proficiency in English language. Questionnaires were administered to elicit data from the students regarding writing anxiety on the Facebook. Analysis of the data indicated that the Facebook assist students in overcoming writing anxiety. Faizi and Chiheb [47] explored the potentials of using social network in learning the language among students. Questionnaires on the perception of Mohammed V Souissi University students in learning a language on the social network were administered. The results of the study demonstrated that Facebook has contributed in improving student reading and writing skills in a foreign language than other social media's. Akbari et al. [8] investigated the effectiveness of learning English language on the Facebook among Iranian students living in Schengen zone. The students were taught English language by native English speakers on the Facebook (experimental) and another group (control) of students were taught in a face-to-face classroom teaching. Pre-test and post-test were administered to both groups to measure their performance improvement. Also, the students were administered questionnaires to respond for competence assessment. The results of the investigation showed that the students that learn on the Facebook perform better than the students that learned in the traditional face-to-face classroom lecture.
6) FACEBOOK AS COURSE MANAGEMENT SYSTEMS
Albayrak and Yildirim [48] investigated the involvement of students' on Facebook as a course management system, acceptance of learning on the Facebook and their relationships. A Facebook page was created to serve as the course management system for two courses. Course content and other teaching and learning activities were conducted on the Facebook page. Data were collected from the participants through survey questionnaire, interview and content analysis. It was discovered that Facebook as a course management system has the potential to improve student-centered discussions and communication beyond classroom among instructors and students. Relationships between Facebook page as course management system and acceptance of Facebook for learning depends on the course.
7) FACEBOOK IN PHARMACY AND BREASTFEEDING
Prescott et al. [49] explored the views of students about the integration of Facebook into formal learning in a university. Online survey was administered to the students in pharmacy, social work and nursing. The students were made to comments through Facebook on the suitability of integrating Facebook into formal learning. The questionnaires and comments were analyzed. The result indicated that the students agreed that Facebook aid learning, especially communication with peers and staff, sharing information about courses, assignment and etc. However, the students were skeptical in integrating Facebook into formal learning in the university. Weber and Vincent [50] assessed and evaluated the use of Facebook in facilitating continual learning mindset among pharmacy students in ambulatory pharmacy elective course. Facebook group was created by the teacher for delivering learning content of the ambulatory pharmacy elective course to the students throughout the semester. Anonymous survey was administered to the students through the course website. The survey was administered before (pre-survey) and after the study (post-survey). Results analysis pointed out that the students agreed that Facebook provide up to date information about pharmacy. Also, the Facebook motivates and improved their confidence in locating relevant information about pharmacy. Kostka-Rokosz et al. [51] evaluated the attitudes and perceptions of pharmacy students on the impact of health related news delivered on the Facebook. Prior to the study, students were evaluated to ascertain their level of use and comfortability with social media. A Facebook page was created to deliver health related news to the university community. The perception of the students regarding health related news was determined. It was found that most of the students appreciated posts regarding newly approved drugs/indications/dosing changes, the Food and Drug Administration and diet/nutrition.
Jin et al. [52] conducted two experiments to examine user generated content impact and the popularity of breastfeeding community Facebook page on female students' attitude and behavior. A Facebook page on breastfeeding was created for the experiment and information about breastfeeding was delivered on the Facebook page to the participants. Data were collected using questionnaires and Facebook content analysis. The first experiment investigated the effects of message pattern and the popularity of the Facebook page. The second experiment investigated the effects of massage valence and Facebook page popularity. It was found from the first experiment that the popularity of the Facebook pages and informational messages were significantly higher than the perceived source credibility and breastfeeding attitudes. Message style and the Facebook page popularity, influences future breastfeeding intention. The second experimental results indicated that the success stories are significantly higher than the source credibility whereas failure stories resulted to significantly higher sympathy.
8) FACEBOOK AS MEDIUM FOR LEARNING
O'Bannon et al. [53] examined how Facebook group was effective in advancing the knowledge of pre-service teachers. Learning contents of a core technology course offered by the students were delivered on the Facebook to the students. Pre-test and post-test exam scores and survey conducted at the beginning and at the end of the semester were used to collect data for the study. The findings of the pre-test and post-test scores indicated that the Facebook group has significant benefits to learning, especially in readiness for course assessment, convenience and offer high-quality means of communication. VanDoorn and Eklund [54] assessed the learning benefits of chat on the Facebook. The students were allowed to ask the academics any questions related to learning on Facebook even outside the classroom. A survey questionnaire was developed and administered to the students to elicit their experience in using Facebook for learning. The result indicated that the synchronized communication in the Facebook chat was generally perceived by the students as positive to teaching and learning.
Perez et al. [55] explored the potential of using Facebook in the process of learning. Questionnaires were developed based on the educational benefits of using Facebook and administered to the students. The data collected were analyzed and it was found that the communication and collaborative features of the Facebook improve students' learning process and professional development. Waiyahong [56] explored the behavior and pattern of Facebook usage among university VOLUME 5, 2017 students to build virtual learning community. A Questionnaire was developed based on the students Facebook content analysis. The questionnaires were distributed to the students on the Facebook wall. Analysis show that the students agreed that Facebook is convenient to communicate with peers and lecturers about course content as well as to be updated on information about assignments, exams, test, lectures, and etc. However, some of the participants were concerned about their security and privacy on the Facebook. Said et al. [57] examined the potentials of using Facebook as a tool for aiding teaching and learning. A course was taught to students for a semester using both face-to-face lecture method and Facebook participation. During the course, students were formed into Facebook groups. The groups were designed in such a way that online participation and discussion among groups on the Facebook is encouraged. Course content and learning resources were delivered by the teacher to the students on the Facebook. The analysis of interpretive data collected from the Facebook content analysis, interview and survey questionnaire shows that Facebook enhanced learning. However, there were concerns among the participants on the safety and security of their academic content especially before evaluation. Moreover, the privacy issue was raised as some participants don't want their friends to see their discussion.
Sánchez et al. [58] examined why Facebook has not made significant inroad into the classroom despite its extensive use among students and worthiness of integrating Facebook into teaching. Questionnaires were administered to the students. The data collected were analyzed. The findings of the research show that social influence is the most significant factor that influenced the adoption of Facebook among students to build or maintain contact with friends. Educational use of Facebook was found to be directly affected by its purpose of usage and indirectly by its adoption. Escobar-Rodríguez et al. [59] identified factors responsible for influencing students' perception on the benefits and relevance of Facebook in teaching and learning. A survey questionnaire was developed and administered among Spanish students who have used the Facebook. The result of the study enlightens students' behavioral intentions. Sohoraye et al. [60] investigated the effectiveness of relying on Facebook ''likes'' to measure student satisfaction. The authors study the Facebook pages of 5 open universities in the world. It was found that Facebook ''likes'' were not sufficient to measure student satisfaction. However, the focus should be on the comments and the speed to which the comments were responded to. This can effectively measure student satisfaction compared to considering only ''likes''. Table 2 is the summary of the studies based on classification. Some of the articles appear in more than one class e.g. Lantz-Andersson et al. [45] . The first column is the main classification as shown in Fig. 2 . Columns 2 and 3 are the sub-classification and references, respectively. There are no sub-classification for B and K that is why is represented as ''Not applicable''.
B. NEGATIVE FINDINGS
The previous sections have shown the benefits of using Facebook in education. Despites the benefits, there are some negativity associated with students' having access to the Facebook. The laptops and other internet technology that gives access to Facebook to the students in the classroom create opportunity for distracting students' attention in the classroom by engaging in off-task Facebook activities. The Facebook has negative effects on the learning performance of students [63] . The Facebook has been found to be the most multitasking distracting for students in the classroom in the universities more than email, text messages, MSN and other technologies [65] . Presently, there are few numbers of studies that reported the negative outcome of Facebook on students' performance in the classroom [20] , [21] .
There are many examples of studies that reported negative findings between the relationship of Facebook and students' performance. Frein, et al. [21] investigated free recall memory performance between high and low students' Facebook users. The participants were divided into high (students that spend over one hour/day on Facebook) and low (participants that spend less time than the high users) Facebook users. The participants were given memory tests for 72 words (24 pleasant, 24 unpleasant, 24 neutral) to be completed. The result showed that the higher Facebook user's participants scored significantly lower on the free recall test than lower participants Facebook users. Spending much time on the Facebook negatively affects students' memory.
Staines and Lauchs [61] created a Facebook page which was used by undergraduate students to examine cohort students' use of Facebook page. The content analysis and survey of the students that used the Facebook page show that the students do not actively use the Facebook page for academic purposes, very little was used for academic activities.
Mostly, the students used the Facebook page for social engagement. However, the students agreed that the Facebook page increases their engagement and analytic skills as well as communication with peers.
Tsovaltzi, et al. [62] investigated how group awareness support and argumentation scripts influences learning on the Facebook. The students worked individually and the issues of future argumentative group processes were raised. The students participated in knowledge pre-test, filled pre-questionnaire and read text on behaviorism. The participant took a knowledge post-test and filled post-questionnaire after the study. Discussion, interaction, opinion, comments and amended posted argument on the Facebook were analyzed. Results suggest that group awareness support on future argumentative process can be counterproductive. Gupta and Irwin [63] investigated the engagement of students in a primary learning task and the way it affects switching task to distraction. The researchers created three different Facebook accounts for delivering learning content to the learners and other irrelevant materials. Students grades scored after a quiz administered and responded questionnaires were analyzed. Findings from the study show that the participants were more susceptible to Facebook distractions if their interest in a primary task of learning is low. The research also indicated that goal relevant Facebook interruptions significantly reduced high interest comprehension of the lecture.
Junco [20] examined the time university students at a different level consume on Facebook and multitasking with Facebook as well as the activities that the students are engaged on Facebook. The researchers designed and administered questionnaires to the students. The results of the investigation have proven that seniors significantly spent the least amount of time on Facebook as well as engaging in multitasking with the Facebook. Unlike the seniors, students in another class ranks spend significantly more time on the Facebook and multitasking with Facebook. The students spend time on the Facebook for maintaining and building new relationship. The GPA and time spent on Facebook and multitasking with Facebook are negatively related. Shepherd [64] explored Facebook to find out the connection between students Facebook activities and the composition classroom. A survey was conducted among first year composition students about their Facebook activities. Analysis of the data collected from the first year students suggested that the perception of the students do not agree that there is a connection between Facebook activities and first year composition classroom.
IV. DISCUSSION
This review paper aim at presenting the summary of recent researches conducted on teaching and learning on the Facebook and points out future research directions and open research problems. This section presented the summary of the empirical studies mainly focused by the researchers. Also, future research direction, open research problems, publication trend, the disadvantage of using Facebook for teaching and learning were discussed.
A. GENERAL OVERVIEW OF THE AREA
It was shown that students can collaborate to learn on the Facebook with their peers in different countries (i.e. a Facebook group of students from different countries). Despite the differences in culture, social, languages, geographical location, and etc., students can collaborate and work together on the Facebook. This has shown that the Facebook can break such barriers to foster learning among students of different backgrounds. It is possible to use the Facebook to make teaching in a very large class to be learnercentered despite the crowded nature of the classroom. The Facebook was proven to be effective in breaking the barrier to make a crowded classroom a learner-centered. In the study where students were given the opportunity to work with different social networking sites, the students indicated their preference to Facebook for learning over other social networking sites.
Many studies do not use other teaching methods as a control group to compare the learning outcome with teaching and learning on the Facebook. Very few studies compare the performance of the control group and that of Facebookbased teaching as the experimental group. The effectiveness of Facebook teaching will actually be assessed if the control group is used because the comparison will actually show whether there is improvement in using Facebook for teaching and learning or not. This clearly shows whether Facebook is worth to be used in teaching and learning or the state of the art method should be maintained.
Languages, especially English can be learned on Facebook. This is a good development because students in non-English speaking countries willing to learn English can have the opportunity to learn it on the Facebook from the native speakers without incurring the cost of traveling. It is possible to enhance learning motivation by integrating game onto Facebook for teaching and learning of a course, more especially problem solving.
In the medical field, Facebook has proven to provide updated information to medical students' thereby making the students well equipped with the current development in drug administrations, newly approved drugs/indications/dosing changes, food and drug administration and diet/nutrition, new guidelines, breastfeeding, new diseases, locating relevant information about pharmacy, and etc. The number of the participants as shown in Table 4 indicates that most of the studies were experimented with small number of sample sizes. This is not surprising, because presently, the use of Facebook in teaching and learning is on the experimental stage. The integration of the Facebook into the main stream of actual teaching and learning remain an hallucination [66] . In this area of research, largely data were collected based on survey questionnaire, interview, Facebook content analysis and achievement tests. Most of the previous researches have concentrated on undergraduate students and very few studied were carried out at the postgraduate level (see Table 3 ). Though, the few studies conducted at the post-graduate level can be considered as an improvement because before now, the studies mainly focused on undergraduate [13] . Apart from the positive findings to the educational benefits of Facebook, there are also negative results between Facebook and students' performance. It was reported that Facebook negatively affects the performance of students' GPA and is a source of distraction in the classroom.
B. PUBLICATION TRENDS
In this section, the trend of publications in teaching and learning on Facebook is discussed. The discussion involved the number of publications per year and distribution of the researches across different countries worldwide. into the future considering the fact that the research area is emerging, active, and not yet exhausted. Figure 4 revealed that research on teaching and learning on the Facebook has attracted the attention of researchers across the globe because all the continent of the world have reported at least a research. For example, the studies were conducted involving participants from Africa (e.g. South Africa), America (e.g. USA), Asia (e.g. Taiwan), Europe (e.g. Spain), Middle East (e.g. Saudi Arabia), and Oceania (e.g. Australia). The highest number of researches on teaching and learning on the Facebook involves participants from the USA, this concurred with the findings from the review conducted by Hew [13] . Taiwan is trailing USA in the second position as against the trend in Hew [13] that reported UK in the second position after the USA. This indicated that more researches on the teaching and learning on Facebook have attracted interest from researchers in Taiwan over time.
Up to 2012, there was a lack of researches from Turkey on the use of Facebook as educational resources as argued by Aydin [12] . Figure 4 shows that Turkey has started having researched on teaching and learning on the Facebook. This signifies that researchers in Turkey have joined the global trend in conducting research on teaching and learning on the Facebook. In the future, other researchers from different countries that have no research report on teaching and learning on Facebook are expected to start appearing in the literature because of the growing acceptability of the research area.
C. DISADVANTAGE OF LEARNING ON THE FACEBOOK
There are students that have not used the Facebook as well as those that are not familiar with the Facebook [54] . The competence of the student use of the Facebook and internet affects the teachers/students work on the Facebook [29] . As such, the students have to be computer literate before they can be engaged in the Facebook learning as experienced by some students in Jordan during Facebook learning [36] .
If the students are not familiar with the Facebook, an extra time has to be created to teach the students how to use the Facebook functions before they start working with the Facebook for learning purposes. This will take additional time, which could divert attention of the students from their main core subject. More additional time will be needed by students that are not computer literate because they have to learn how to use the computer before learning how to use the Facebook. This can likely reduce the performance of the students due to the diversion of attention from the main core subject. The blanket use of the Facebook for teaching and learning can create discrimination among the students [54] . In the case of Paliktzoglou and Suhonen [31] ; Wang et al. [37] , the instructor has to create additional time to introduce the students on how to use the Facebook tool and its features before the teaching and learning on the Facebook was started.
D. GENERAL LIMITATIONS AND FUTURE RESEARCH PROBLEMS
The nature in which students use the Facebook for learning is an emerging research area. Thus, a very large number and extensive empirical evidence is required to develop a comprehensive framework of best practice for teaching and learning on the Facebook [61] . This section has pointed out major limitations concerning previous researches on the use of Facebook for teaching and learning as follows:
1) LACK OF UNIFORM GUIDELINES FOR TEACHING AND LEARNING ON THE FACEBOOK
The review has clearly indicated that no standard guidelines were used by the researchers for teaching and learning on the Facebook. However, Wang et al. [67] has proposed potential standard guidelines for teaching and learning on the Facebook. The guidelines were partition into two categories, namely, guidelines related to purpose of interaction via social network environments, and the guidelines related to the process of interaction using the medium. The guidelines propose by Wang et al. [67] are required to be extensively tested so that these guidelines can be refine or modified to provide more perfect and uniform acceptable standard guidelines in the future. Per se, educational gains and student experience can be maximized which are view as the two critical areas for policy makers in institutions of higher education.
2) LACK OF UNIFORM GUIDELINES FOR MEASURING SUCCESSFUL COLLABORATION/INTERACTION ON FACEBOOK
The review clearly discovered that universally accepted guideline for determining the success of collaboration/interactions of students on the Facebook while learning is not yet uniform. The researchers measured students' collaboration/interaction success on the Facebook in different ways (See Section IV-A). This signifies lack of uniform guidelines in the literature. However, Said and Tahir [68] argued that learner-learner, learner-instructor, learnercontent, and learner-interface are the four interactions that can also be applied to Facebook interaction during teaching and learning on the Facebook. The Said and Tahir [68] proposed participation, interaction, social, cognitive and a value as indicators for measuring the success of interactive learning on the Facebook. As a result, the proposed measures can be considered as the indicators for determining the success of interaction with students on the Facebook.
The guidelines proposed by Said and Tahir [68] were not practically tested in real Facebook learning by other researchers to determine it is extend of applicability and success. Researchers can implement these guidelines to determine the practical application of the guidelines. This can give an insight for further refinement and steps towards achieving universally accepted guidelines.
3) INADEQUATE USE OF COGNITIVE DOMAIN IN EXPERIMENTATION
In the studies where researchers used achievement test to measure the success of students learning on the Facebook, none have considered the entire cognitive domain as listed below. In view of the fact that teaching and learning on the Facebook is in the experimental stages, there is the need for researchers to always measure learning outcome based on the 6 listed cognitive domains to be derived from behavioral objective of the case study course.
•
4) CONTEXT
The findings emanated from teaching and learning on the Facebook depends on the context in which the research was conducted [69] . Future researchers can focus on extensive research on post-graduate students in institutions of higher education because presently the researches mainly concentrated on undergraduate students with very few postgraduates as earlier discussed (see Table 3 ). Figure 4 shows that many countries across the globe either lack studies in this area or updated studies where there was previous study. For example, in Africa, many countries such as Nigeria, Ethiopia, Niger, Tanzania, among others, lack studies on teaching and learning on the Facebook. Future research should focus on these countries. It will be interesting to conduct future research on sample size that involves students from Africa, Europe and America to find out how socio-cultural and time zones differences may influence teaching and learning on the Facebook.
E. OPEN RESEARCH PROBLEMS
There are some open research problems that if solve it will definitely increase the number of participations in Facebook teaching and learning, and improve learning motivation. Accordingly, educational gains and student experience can be maximized. This section explained some of the major open research problems that require attention from the researchers.
1) PRIVACY AND SECURITY
There is serious concern from students and instructors about their privacy and security on the Facebook. The best way and comprehensive framework for protecting the privacy of students and instructors as well as to ensure their security while teaching and learning on the Facebook remains an open research problem. Educators and students were reluctant in using the Facebook because of privacy and security concern [70] . The issue of privacy and security has once triggered the ministry of education in Israel to band communication between students and teachers on the Facebook and other social media platforms. Though, in April 2013, the Israel ministry of education adapted the restriction to allow some form of communication between the students and the teachers. The communication has to be done only through professional profiles that were specifically created for that purpose. Similarly, many countries in the world such as Queensland, Australia, New York and Missouri in the USA have formulated restrictions for the usage of Facebook because of privacy concern [71] .
2) DISTRACTION
The distraction of students from the primary learning tasks to engage in irrelevant activities while learning on the Facebook is another source of concern. The systematic and effective framework that can make the students only focus on the primary learning task on the Facebook without violating their constitutional rights of communication remains an open research problem. The course of low interest to students will make the student engage in irrelevant learning issues on the Facebook [63] . This will result to the student spending much of the time on Facebook doing irrelevant activities. Spending much time on the Facebook chatting, posting, commenting, and etc. negatively affect student's GPA [20] .
V. CONCLUSIONS
In this paper, we have performed an in-depth critical review of the literature associated with using Facebook for teaching and learning in tertiary education. The review aimed at presenting a consolidated view of the state of the art of the current findings (both positive and negative). The paper summarized the accumulated state of the art findings on the use of Facebook for teaching and learning. Future research direction and open research problems were uncovered. The selected articles were synthesis and analyses for easy overview of the research area. The teaching and learning on the Facebook has attracted tremendous attention from researchers across the globe. Facebook can be used to enhance teaching and learning in institutions of higher education. Also, evidences show that Facebook can negatively affect student's performance. The review presented in this paper can provide readers, who may be expert researchers in this area, with the depth and breadth of the state of the art issues in this area of research or a starting point for novice researchers. The study provides a clear perspective with a broad and in-depth review of the research studies in teaching and learning on the Facebook. Researchers can use this review as a starting point for further advancement as well as an exploration of other research problems that have received little or no attention from researchers. Finally, the review can easily prevent the reinventing of what has already been done and provide a clear direction for future advances.
